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PROBLEM TO BE SOLVED: To improve the pixel 
aperture rate of a thin-film semiconductor device used 
as a drive substrate of an active matrix liquid crystal 
display. 

SOLUTION: The thin-film semiconductor device has a 
plurality of signal wirings 12 and a mutually intersected 
gate wiring, and a pixel is arranged at each intersection 
of both wirings on an insulating substrate. Each pixel 
contains at least a pixel electrode, a thin-film transistor 
for driving the pixel electrode, and a light shading belt 5 
for shielding a thin-film transistor from the external light. 
The source of the thin film transistor is connected with 
the signal wiring 1 2, and a drain is connected with the 
pixel electrode. A gate electrode (G) is connected with 
the gate wiring. The light shading belt 5 consists of the 
first conductive layer and at least a part of the shading 
belt 5 is used to the gate wiring. The gate electrode (G) 
consists of a second conductive layer which is different 
from the first conductive layer. The first conductive 

layer used as the gate wire and the second conductive layer as the gate electrode G are 
connected mutually in each pixel electrically via a contact hole GCN. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more signal wiring and gate wiring which cross mutually, and the pixel allotted to 
each intersection of both wiring on an insulating substrate. Each pixel The protection-from-light band which 
covers at least a pixel electrode, the thin film transistor which drives this, and this thin film transistor from 
outdoor daylight is included. In the thin film semiconductor equipment by which the source of this thin film 
transistor is connected to this signal wiring, a drain is connected to this pixel electrode, and the gate 
electrode is connected to this gate wiring said protection-from-light band It consists of the first conductive 
layer and at least a part is used for this gate wiring. Said gate electrode Thin film semiconductor equipment 
with which this first conductive layer that consists of the second different conductive layer from the first 
conductive layer, and is used for gate wiring, and this second conductive layer that becomes a gate electrode 
are characterized by connecting electrically mutually within each pixel. 

[Claim 2] The part of each second conductive layer which the second conductive layer which constitutes 
said gate electrode is divided for every pixel, and was divided is thin film semiconductor equipment 
according to claim 1 characterized by connecting with this first conductive layer used for this gate wiring 
within each pixel electrically. 

[Claim 3] The part of each first conductive layer which the first conductive layer which constitutes said gate 
wiring is divided for every pixel, and was divided is thin film semiconductor equipment according to claim 
1 characterized by connecting with this second conductive layer that serves as this gate electrode within 
each pixel electrically. 

[Claim 4] Said protection-from-light band is thin film semiconductor equipment according to claim 1 
characterized by consisting of a conductive layer of the bilayer which covers this thin film transistor from 
up-and-down [ both ], and using the one of the two for this gate wiring as the first conductive layer. 
[Claim 5] Said protection-from-light band is thin film semiconductor equipment according to claim 1 
characterized by consisting of a conductive layer of the monolayer which covers this thin film transistor 
from up-and-down inner one side, and using this for this gate wiring as the first conductive layer. 
[Claim 6] Each pixel is thin film semiconductor equipment according to claim 1 characterized by being the 
second conductive layer and this layer from which one side of the electrode of this vertical pair constitutes 
this gate electrode including the auxiliary capacity which sandwiched the dielectric with the electrode of a 
vertical pair in order to hold the signal charge written in this pixel electrode from signal wiring through this 
thin film transistor. 

[Claim 7] It consists of a substrate of the pair mutually joined through the predetermined gap, and liquid 
crystal held in this gap. One substrate While it has the pixel allotted to each intersection of two or more 
signal wiring and gate wiring which cross mutually, and both wiring, the substrate of another side has the 
electrode which counters each pixel. Each pixel The protection-from-light band which covers at least a pixel 
electrode, the thin film transistor which drives this, and this thin film transistor from outdoor daylight is 
included. In the liquid crystal display by which the source of this thin film transistor is connected to this 
signal wiring, a drain is connected to this pixel electrode, and the gate electrode is connected to this gate 
wiring said protection-from-light band It consists of the first conductive layer and at least a part is used for 
this gate wiring. Said gate electrode The liquid crystal display with which this first conductive layer that 
consists of the second different conductive layer from the first conductive layer, and is used for gate wiring, 
and this second conductive layer that becomes a gate electrode are characterized by connecting electrically 
mutually within each pixel. 

[Claim 8] The part of each second conductive layer which the second conductive layer which constitutes 
said gate electrode is divided for every pixel, and was divided is a liquid crystal display according to claim 7 
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characterized by connecting with this first conductive layer used for this gate wiring within each pixel 
electrically. 

[Claim 9] The part of each first conductive layer which the first conductive layer which constitutes said gate 
wiring is divided for every pixel, and was divided is a liquid crystal display according to claim 7 
characterized by connecting with this second conductive layer that serves as this gate electrode within each 
pixel electrically. 

[Claim 10] Said protection-from-light band is a liquid crystal display according to claim 7 characterized by 
consisting of a conductive layer of the bilayer which covers this thin film transistor from up-and-down 
[ both ], and using the one of the two for this gate wiring as the first conductive layer. 
[Claim 11] Said protection-from-light band is a liquid crystal display according to claim 7 characterized by 
consisting of a conductive layer of the monolayer which covers this thin film transistor from up-and-down 
inner one side, and using this for this gate wiring as the first conductive layer. 

[Claim 12] Each pixel is a liquid crystal display according to claim 7 characterized by being the second 
conductive layer and this layer from which one side of the electrode of this vertical pair constitutes this gate 
electrode including the auxiliary capacity which sandwiched the dielectric with the electrode of a vertical 
pair in order to hold the signal charge written in this pixel electrode from this signal wiring through this thin 
film transistor. 

[Claim 13] It has two or more signal wiring and gate wiring which cross mutually, and the pixel allotted to 
each intersection of both wiring on an insulating substrate. Each pixel The protection-from-light band which 
covers at least a pixel electrode, the thin film transistor which drives this, and this thin film transistor from 
outdoor daylight is included. In the manufacture approach of thin film semiconductor equipment that the 
source of this thin film transistor is connected to this signal wiring, a drain is connected to this pixel 
electrode, and the gate electrode is connected to this gate wiring Said protection-from-light band uses the 
part for this gate wiring at least while forming it by the first conductive layer. Said gate electrode The 
manufacture approach of the thin film semiconductor equipment characterized by connecting mutually 
electrically this second conductive layer that becomes this first conductive layer that forms by the second 
different conductive layer from the first conductive layer, and is used for gate wiring, and a gate electrode 
within each pixel. 

[Claim 14] The manufacture approach of the thin film semiconductor equipment according to claim 13 
characterized by connecting with this first conductive layer that uses the part of each second divided 
conductive layer for this gate wiring within each pixel electrically while dividing the second conductive 
layer which constitutes said gate electrode for every pixel. 

[Claim 15] The manufacture approach of the thin film semiconductor equipment according to claim 13 
characterized by connecting the part of each first divided conductive layer with this second conductive layer 
that serves as this gate electrode within each pixel electrically while dividing the first conductive layer 
which constitutes said gate wiring for every pixel. 

[Claim 16] Said protection-from-light band is the manufacture approach of the thin film semiconductor 
equipment according to claim 13 characterized by forming by the conductive layer of the bilayer which 
covers this thin film transistor from up-and-down [ both ], and using the one of the two for this gate wiring 
as the first conductive layer. 

[Claim 17] Said protection-from-light band is the manufacture approach of the thin film semiconductor 
equipment according to claim 1 3 characterized by forming by the conductive layer of the monolayer which 
covers this thin film transistor from up-and-down inner one side, and using this for this gate wiring as the 
first conductive layer. 

[Claim 1 8] The manufacture approach of the thin film semiconductor equipment according to claim 1 3 
characterized by forming in each pixel the auxiliary capacity which sandwiched the dielectric with the 
electrode of a vertical pair in order to hold the signal charge written in this pixel electrode through this thin 
film transistor from this signal wiring, and forming so that it may become the second conductive layer and 
this layer from which one side of the electrode of this vertical pair constitutes this gate electrode. 
[Claim 19] It consists of a substrate of the pair mutually joined through the predetermined gap, and liquid 
crystal held in this gap. While forming the pixel allotted to each intersection of two or more signal wiring 
and gate wiring which intersect one substrate mutually, and both wiring, the electrode which counters each 
pixel is formed in the substrate of another side. To each pixel The protection-from-light band which covers 
at least a pixel electrode, the thin film transistor which drives this, and this thin film transistor from outdoor 
daylight is formed. In the manufacture approach of the liquid crystal display which connects the source of 
this thin film transistor to this signal wiring, connects a drain to this pixel electrode, and connects a gate 
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electrode to this gate wiring said protection- from-light band While forming by the first conductive layer, the 
part is used for this gate wiring at least. Said gate electrode The manufacture approach of the liquid crystal 
display characterized by connecting mutually electrically this second conductive layer that becomes this first 
conductive layer that forms by the second different conductive layer from the first conductive layer, and is 
used for gate wiring, and a gate electrode within each pixel. 

[Claim 20] The manufacture approach of the liquid crystal display according to claim 19 characterized by 
connecting with this first conductive layer that uses the part of each second divided conductive layer for this 
gate wiring within each pixel electrically while dividing the second conductive layer which constitutes said 
gate electrode for every pixel. 

[Claim 21] The manufacture approach of the liquid crystal display according to claim 19 characterized by 
connecting the part of each first divided conductive layer with this second conductive layer that serves as 
this gate electrode within each pixel electrically while dividing the first conductive layer which constitutes 
said gate wiring for every pixel. 

[Claim 22] Said protection-from-light band is the manufacture approach of the liquid crystal display 
according to claim 19 characterized by forming by the conductive layer of the bilayer which covers this thin 
film transistor from up-and-down [ both ], and using the one of the two for this gate wiring as the first 
conductive layer. 

[Claim 23] Said protection-from-light band is the manufacture approach of the liquid crystal display 
according to claim 19 characterized by forming by the conductive layer of the monolayer which covers this 
thin film transistor from up-and-down inner one side, and using this for this gate wiring as the first 
conductive layer. 

[Claim 24] The manufacture approach of the liquid crystal display according to claim 19 characterized by 
forming in each pixel the auxiliary capacity which sandwiched the dielectric with the electrode of a vertical 
pair in order to hold the signal charge written in this pixel electrode through this thin film transistor from 
this signal wiring, and forming so that it may become the second conductive layer and this layer from which 
one side of the electrode of this vertical pair constitutes this gate electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thin film semiconductor equipment and liquid crystal 
displays, and these manufacture approaches. It is related with thin film semiconductor equipment in more 
detail at the gate wiring structure and protection-from-light structure of a thin film transistor by which 
accumulation formation is carried out. 
[0002] 

[Description of the Prior Art] The thin film semiconductor equipment which carried out accumulation 
formation of a thin film transistor or the pixel electrode is used abundantly at the drive substrate of a liquid 
crystal display. In order to cover a thin film transistor from a strong light source light of a projector, 
protection-from-light structure has become indispensable, and especially the thin film semiconductor 
equipment built into the liquid crystal display for projectors shows the example to drawing 5 . Since the 
pixel electrode 8 is driven, the liquid crystal display uses the thin film transistor, so that it may illustrate. 
Although this thin film transistor is for example, elevated-temperature poly-Si TFT, it is also possible to 
replace with this and to use low-temperature poly-Si TFT and amorphous silicon TFT. The liquid crystal 
display of illustration is indicated by JP,2000-131716,A. This liquid crystal display is equipped with the 
substrate 1 (it consists of a quartz which supports TFT) which has TFT7 which is a pixel transistor, and the 
opposite substrate 2, and liquid crystal 3 is held between a substrate 1 and the opposite substrate 2 so that it 
may illustrate. The opposite substrate 2 is equipped with the counterelectrode 6. 

[0003] A substrate 1 has the pixel electrode 8 in a management, and has TFT(here thin film transistor, TFT 
of top gate structure) 7 in the lower layer section. TFT7 plays a role of a switching element which drives the 
pixel electrode 8. TFT7 makes the barrier layer the semi-conductor thin film 10 which consists of 
polycrystalline silicon. This semi-conductor thin film 10 consists of first pass polish recons (lpoly). the 
semi-conductor thin film 10 top — Si02 etc. — from — the gate electrode G is formed through the becoming 
gate dielectric film 1 1 . This gate electrode G consists of second layer polish recons (2poly). TFT7 has the 
source field S and the drain field D on both sides of the gate electrode G. The LDD field is formed in the 
source / drain edge. The drawer electrodes 12A and 12B have connected with the source field S and the 
drain field D respectively. Each drawer electrodes 12A and 12B can be formed with aluminum system 
ingredients, such as aluminum. Electrical connection of the drawer electrode 12A is carried out to the source 
field S of TFT7 through a contact hole SCN, and, similarly electrical connection of the drawer electrode 
12B of another side is carried out to the drain field D of TFT7 through the contact hole DCN. 
[0004] The auxiliary capacity 13 (Cs) is formed in the semi-conductor thin film 10. Si02 which this 
auxiliary capacity 13 (Cs) is with the first pass polish recon (lpoly) which constitutes the semi-conductor 
thin film 10 7, i.e., TFT, and the second layer polish recon (2poly) which constitutes the semi-conductor thin 
film 14 G, i.e., a gate electrode, and constitutes gate dielectric film 1 1 etc. — a dielectric film is inserted. 
[0005] The protection-from-light layers 4M and 4P are formed in the medium-rise section between the 
management which has the pixel electrode 8, and the lower layer section in which TFT7 is formed. This is a 
protection-from-light layer which is in the opposite substrate 2, i.e., incidence, side to TFT7, and is called 
the "upper protection-from-light layer." The upper protection-from-light layer consists of mask protection- 
from-light layer 4M and pad protection-from-light layer 4P. To the incident light from the opposite substrate 
2 side, it pulled out with the two upper protection-from-light layers (mask protection-from-light layer 4M 
and Bud protection-from-light layer 4P), and protection from light of all fields other than pixel opening is 
accomplished by the superposition of Electrodes 12A and 12B (here, it forms by aluminum). Both mask 
protection-from-light layer 4M and pad protection-from-light layer 4P consist of metal membranes, such as 
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the ingredient which has conductivity, for example, Ti etc. Along with the line writing direction 
(longitudinal direction) of a pixel, patterning of mask protection-from-light layer 4M is carried out 
continuously, and they shade TFT partially at least. Patterning of pad protection-from-light layer 4P was 
discretely carried out for every pixel, and they have contributed to contact to the pixel electrode 8. That is, 
the pixel electrode 8 is connected to pad protection-from-light layer 4P through a contact hole PCN. Pad 
protection-from-light layer 4P are pulled out through a contact hole JCN, and are connected to electrode 
12B. It pulls out to the appearance mentioned above and electrical connection of the electrode 12B is carried 
out to the drain field D of TFT7 through the contact hole DCN. All fields other than pixel opening are 
shaded by mask protection-from-light layer 4M and pad protection-from-light layer 4P, and the 
superposition of the drawer electrodes 12A and 12B to the incidence from an opposite substrate side. 
[0006] On the other hand, the protection-from-light layer 5 is formed in the reverse side in the opposite 
substrate 2 of the pixel transistor section. This is called a "lower layer protection-from-light layer." The 
source / drain edge of the pixel transistor 7 at least are shaded in this lower layer protection-from-light layer 
5. Thus, the LDD fields 71 and 72 are formed in the source / drain edge currently shaded. Generally the 
lower layer protection-from-light layer 5 is formed from the silicide of a refractory metal. For example, it 
consists of WSi and has the thickness of 200nm. 
[0007] 

[Problem(s) to be Solved by the Invention] Corresponding to the raise in the brightness of the liquid crystal 
projector to accelerate, the improvement in permeability of a liquid crystal panel as shown in drawing 5 is 
demanded in recent years. It doubles and maintenance of the image grace under the large quantity of light 
emitted from the light source for projectors is demanded. Conventionally, maintenance of the permeability 
improvement by the improvement in (1) pixel numerical aperture and the image grace by the increase of (2) 
auxiliary capacity (Cs area) is carried out as technique for it, and it has replied to the demand of a 
commercial scene. However, technique (1) and (2) essentially conflict. That is, increase of Cs area is 
directly linked with decline in a numerical aperture as it is. Conventionally, it could be parallel, and the 
technique of of (1) and (2) was able to be advanced because there were pixel layout top allowances. 
However, highly minute-ization of a liquid crystal projector takes for progressing, and the allowances on a 
layout are already impossible on the production of the conventional pixel structure, in order to be lost and to 
attain much more high numerical aperture-ization. 

[0008] Drawing 6 is the typical top view of the conventional liquid crystal display shown in drawing 5 , and 
expresses only 1 pixel. The liquid crystal display is equipped with two or more signal wiring 12 and gate 
wiring which cross mutually so that it may illustrate. The pixel is prepared in the intersection with gate 
wiring arranged on the signal wiring 12 allotted in the direction of a train (lengthwise direction), and a line 
writing direction (longitudinal direction). A pixel contains a pixel electrode, the thin film transistor which 
drives this, and the protection-from-light band (protection-from-light layer) which covers a thin film 
transistor from outdoor daylight. The thin film transistor makes the semi-conductor thin film 10 the barrier 
layer, it connected with signal wiring 12 through the contact hole SCN, and, similarly the source field has 
connected the drain field to a pixel electrode (not shown) through a contact hole DCN. Moreover, the gate 
electrode G is formed as some gate wiring. In addition, gate wiring is formed with the semi-conductor thin 
film (2poly) which becomes layer with the another semi-conductor thin film (lpoly) 10. Furthermore, the 
auxiliary capacity 13 is formed in the pixel. This auxiliary capacity 13 has a laminated structure which 
pinched gate dielectric film and the dielectric thin film of this layer between the semi-conductor thin film 
(lpoly) 10 and the semi-conductor thin film (2poly) 14. While the semi-conductor thin film 10 used as the 
bottom electrode of the auxiliary capacity 13 serves as a drain of a thin film transistor, and same electric 
potential, the semi-conductor thin film 14 used as the top electrode of the auxiliary capacity 13 is connected 
to the drawer electrode (not shown) which consists of the upper aluminum through a contact hole CCN. This 
drawer electrode is further connected to the upper mask protection-from-light layer through the contact hole 
MCN. In addition, the pixel electrode (not shown) is connected to the drain field D of a thin film transistor 
through contact holes PCN, JCN, and DCN. The gate electrode G is formed with the semi-conductor thin 
film 14 (2poly), is extended in a longitudinal direction as it is, and forms gate wiring so that it may illustrate. 
Although this semi-conductor thin film 14 also serves as a top electrode of the auxiliary capacity 13, gate 
wiring differs from potential. In spite of being formed with the same semi-conductor thin film 14 for this 
reason, it is necessary to dissociate electrically and gate wiring and the top electrode of the auxiliary 
capacity 13 need to secure a predetermined gap (GAP) among both. With this pixel structure, since gate 
wiring and the top electrode of the auxiliary capacity 1 3 are arranged in parallel mutually, it is necessary to 
take GAP and, for this reason, a numerical aperture is restricted among both. Although it is easily presumed 
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that it is effective to form gate wiring and the top electrode of the auxiliary capacity 13 in another layer in 
order to improve a numerical aperture, with structure, it is not the appearance conventionally which is 
shown in drawing 6 . 

[0009] Drawing 7 is a graph which shows the relation of the numerical aperture and auxiliary capacity (Cs) 
area in structure conventionally which was shown in drawing 6 . If it is going to take a large numerical 
aperture, since auxiliary capacity area will fall victim, auxiliary capacity area will decrease rapidly with a 
numerical aperture rise. Gate wiring and the top electrode (auxiliary capacity wiring) of auxiliary capacity 
are these layers, and this is because parallel arrangement is carried out. With such parallel arrangement 
structure, an improvement of a numerical aperture and reservation of auxiliary capacity area cannot be 
incompatible, and have been the technical problem which should be solved. 
[0010] 

[Means for Solving the Problem] This invention aims at improving the pixel numerical aperture of the thin 
film semiconductor equipment used as a drive substrate of an active matrix liquid crystal display in view of 
the technical problem of a Prior art mentioned above. The following means were provided in order to attain 
the starting purpose. This invention is equipped with two or more signal wiring and gate wiring which cross 
mutually, and the pixel allotted to each intersection of both wiring on an insulating substrate. Namely, each 
pixel The protection-from-light band which covers at least a pixel electrode, the thin film transistor which 
drives this, and this thin film transistor from outdoor daylight is included. In the thin film semiconductor 
equipment by which the source of this thin film transistor is connected to this signal wiring, a drain is 
connected to this pixel electrode, and the gate electrode is connected to this gate wiring said protection- 
from-light band It consists of the first conductive layer and at least a part is used for this gate wiring. Said 
gate electrode It consists of the second different conductive layer from the first conductive layer, and this 
first conductive layer used for gate wiring and this second conductive layer that becomes a gate electrode 
are characterized by connecting electrically mutually within each pixel. 

[001 1] The second conductive layer which constitutes said gate electrode is preferably divided for every 
pixel, and the part of each second divided conductive layer is electrically connected with this first 
conductive layer used for this gate wiring within each pixel. Or the first conductive layer which constitutes 
said gate wiring is divided for every pixel, and the part of each first divided conductive layer is electrically 
connected with this second conductive layer that serves as this gate electrode within each pixel. Moreover, 
said protection-from-light band consists of a conductive layer of the bilayer which covers this thin film 
transistor from up-and-down [ both ], and the one of the two is used for this gate wiring as the first 
conductive layer. Or said protection-from-light band consists of a conductive layer of the monolayer which 
covers this thin film transistor from up-and-down inner one side, and this is used for this gate wiring as the 
first conductive layer. Moreover, each pixel is the second conductive layer and this layer from which one 
side of the electrode of this vertical pair constitutes this gate electrode including the auxiliary capacity which 
sandwiched the dielectric with the electrode of a vertical pair, in order to hold the signal charge written in 
this pixel electrode from signal wiring through this thin film transistor. 

[0012] According to this invention, the protection-from-light band which covers a thin film transistor from 
outdoor daylight consists of the first conductive layer, and is using the part for gate wiring at least. On the 
other hand, the gate electrode consisted of the second different conductive layer from the first conductive 
layer, and has connected the protection-from-light band of each other with the gate electrode electrically 
within each pixel. It becomes unnecessary thus, to form gate wiring and an auxiliary capacity line in this 
layer by using a protection-from-light layer for gate wiring. For example, if a lower layer protection-from- 
light layer is used for gate wiring, auxiliary capacity wiring can be formed in a gate electrode and this layer 
in piles on it. Like the former, since it becomes unnecessary to secure between [ GAP ] lines between gate 
wiring of this layer, and auxiliary capacity wiring, it leads to an improvement of the part numerical aperture. 

[0013] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained to a detail below. Drawing 1 is the typical top view of an example of the liquid crystal display 
concerning this invention, and has shown especially 1 pixel. Especially drawing 1 expresses the flat-surface 
configuration of the thin film semiconductor equipment which becomes the drive substrate side of a liquid 
crystal display. Thin film semiconductor equipment is equipped with two or more signal wiring 12 and gate 
wiring which cross mutually, and the pixel allotted to each intersection of both wiring on the insulating 
substrate so that it may illustrate. By a diagram, the pixel of a piece is allotted to the intersection of one 
signal wiring 12 allotted to the lengthwise direction and gate wiring of one arranged on the longitudinal 
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direction. Each pixel contains at least the pixel electrode (not shown), the thin film transistor which drives 
this, and the protection-from-light layer (protection-from-light band) 5 which covers a thin film transistor 
from outdoor daylight. The thin film transistor makes the component field the semi-conductor thin film 10 
formed on the protection-from-light layer 5 in a lower layer. The source of a thin film transistor is connected 
to signal wiring 12 through a contact hole SCN, a drain is connected to a pixel electrode (not shown) 
through contact holes DCN, JCN, and PCN, and the gate electrode G is connected to gate wiring. In 
addition, this gate electrode G is formed with another semi-conductor thin film (2poly) 14 which is in the 
upper layer from the semi-conductor thin film (lpoly) 10. 

[0014] As a description matter, the protection-from-light layer 5 consists of the first conductive layer, and at 
least the part is used for gate wiring. The gate electrode G consists of the second different conductive layer 
(namely, semi-conductor thin film 14 with which the impurity was poured in by high concentration) from 
the first conductive layer. The first conductive layer used for gate wiring and the second conductive layer 
(semi-conductor thin film 14) which becomes the gate electrode G are mutually connected electrically 
through the contact hole GCN within each pixel. That is, in this invention, the gate electrode G and gate 
wiring are another layers, and it has solid composition which both connect mutually per pixel through a 
contact hole GCN. Here, the second conductive layer (semi-conductor thin film 14) which constitutes the 
gate electrode G is divided for every pixel, and the part (gate electrode G) of each second divided 
conductive layer is electrically connected with the first conductive layer (protection-from-light layer 5) 
currently used for gate wiring within each pixel. 

[0015] In addition to the thin film transistor and pixel electrode which were mentioned above, the pixel is 
equipped with the auxiliary capacity 13. The auxiliary capacity 13 holds the signal charge written in the 
pixel electrode from signal wiring 12 through the thin film transistor, maintains drawing grace, and has a 
laminated structure which sandwiched the dielectric with the electrode of a vertical pair. While the top 
electrode of the auxiliary capacity 13 is the second conductive layer (semi-conductor thin film 14) and this 
layer which constitute the gate electrode G, bottom electrodes are the semi-conductor thin film 10 and this 
layer. Therefore, a dielectric consists of gate dielectric film pinched among the electrodes 14 and 10 of a 
vertical pair, and an insulator layer of this layer. The auxiliary capacity 1 3 becomes possible [ forming in 
piles on the protection-from-light layer 5 which constitutes gate wiring ] so that clearly from drawing. 
Therefore, compared with the former, a pixel numerical aperture is sharply improvable. This is the realized 
structure by substituting the protection-from-light layer 5 of another layer for some of gate electrodes G and 
gate wiring which was these layers conventionally. That is, while gate wiring is formed in the lower layer 
protection-from-light layer 5 which consists of WSi, the gate electrode G is formed with the semi-conductor 
thin film (2poly) 14 as usual. Both of each other are electrically connected through a contact hole GCN. On 
the other hand, the top electrode of the auxiliary capacity 13 is formed with the gate electrode G and the 
semi-conductor thin film (2poly) 14 of this layer, since it is formed with another layer, gate wiring and the 
top electrode (auxiliary capacity wiring) of the auxiliary capacity 13 become possible [ forming the auxiliary . 
capacity 13 on the protection-from-light layer 5 used as gate wiring ], can boil a numerical aperture 
markedly and can improve. 

[0016] Drawing 2 shows the cross-section structure of the liquid crystal display cut along with X-X-ray 
shown in drawing 1 . This liquid crystal display consists of substrates 1 and 2 of a pair each other joined 
through the predetermined gap, and liquid crystal 3 held in this gap so that it may illustrate. While one 
substrate 1 has the pixel allotted to each intersection of two or more signal wiring 12 and gate wiring which 
cross mutually, and both wiring, the substrate (opposite substrate) 2 of another side has the electrode 
(counterelectrode) 6 which counters each pixel. 

[0017] The lower layer protection-from-light layer 5 is formed in the front face of the lower substrate 1, and 
a thin film transistor and the auxiliary capacity 13 are formed through the insulator layer 9 on it. The thin 
film transistor has the top gate structure where the gate electrode G was arranged through gate dielectric 
film 1 1 on the gate electrode 10 of dual structure. Electrical connection is carried out to the protection-from- 
light layer 5 which was mentioned above and which serves as gate wiring through a contact hole GCN by 
dividing the gate electrode G for every pixel like. On the other hand, the auxiliary capacity 13 consists of a 
lower semi-conductor thin film 10, an upper semi-conductor thin film 14, and gate dielectric film 1 1 held 
among both. The top electrode of the auxiliary capacity 1 3 and the gate electrode G consist of semi- 
conductor thin films (2poly) 14 of this layer so that clearly from drawing. The thin film transistor and the 
auxiliary capacity 13 which have the starting configuration are covered with the interlayer insulation film, 
and the signal wiring 12 mentioned above and drawer electrode 12C are formed on it. Such signal wiring 12 
and drawer electrode 12C consist of aluminum, and the front face is covered with the flattening film. On the 
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flattening film, the upper protection-from-light layer 4 is formed. Thus, with this operation gestalt, the 
protection-from-light band for intercepting outdoor daylight consists of a conductive layer of the bilayer 
which covers a thin film transistor from up-and-down [ both ], and that one of the two is used for gate wiring 
as the first conductive layer. The configuration that replace with this, a protection-from-light band consists 
of a conductive layer of the monolayer which covers a thin film transistor from up-and-down inner one side, 
and this is used for gate wiring as the first conductive layer may be used. In this example, the top electrode 
of the auxiliary capacity 1 3 is pulled out through a contact hole CCN, and is carrying out electrical 
connection to electrode 12C. Furthermore, electrical connection of this drawer electrode 12C is carried out 
to the upper protection-from-light layer 4 through the contact hole MCN. Thereby, fixed potential is 
impressed to the top electrode of the auxiliary capacity 13. Furthermore, the upper protection-from-light 
layer 4 is covered by the protective coat, and the pixel electrode (not shown) is formed on it. 
[0018] With reference to drawing 2 , the manufacturing method of this liquid crystal display is explained 
succeedingly. This liquid crystal display consists of substrates 1 and 2 of a pair each other joined through 
the predetermined gap, and liquid crystal 3 held in this gap. In order to manufacture this, while forming the 
pixel allotted to each intersection of two or more signal wiring 12 and gate wiring which intersect one 
substrate 1 mutually, and both wiring, the electrode 6 which counters each pixel is formed in the substrate 2 
of another side. The protection-from-light band 5 which covers at least a pixel electrode, the thin film 
transistor which drives this, and this thin film transistor from outdoor daylight is formed in each pixel. The 
source of a thin film transistor is connected to signal wiring 12, a drain is connected to a pixel electrode, and 
the gate electrode G is connected to gate wiring. In that case, the protection-from-light band 5 uses the part 
for gate wiring at least while forming it by the first conductive layer. Moreover, the gate electrode G is 
formed by the second different conductive layer 14 from the first conductive layer. And the first conductive 
layer used for gate wiring and the second conductive layer 14 which becomes the gate electrode G are 
mutually connected electrically by the contact hole GCN within each pixel. In this example, a protection- 
from-light band is formed by the conductive layer of the bilayer which covers a thin film transistor from up- 
and-down [ both ], and uses protection-from-light band 5 of one of the two for gate wiring as the first 
conductive layer. Moreover, in order to hold the signal charge written in a pixel electrode through a thin film 
transistor from signal wiring 12, the auxiliary capacity 13 which sandwiched the gate dielectric film 1 1 used 
as a dielectric with the electrode (10 14) of a vertical pair is formed in each pixel, and it forms so that it may 
become the second conductive layer 14 and this layer from which one side of the electrode of a vertical pair 
constitutes the gate electrode G. 

[0019] Drawing 3 is the mimetic diagram showing the equal circuit for 1 pixel. (A) shows the circuit of this 
invention and (B) expresses the example of reference. Although it is the example of reference of (B) first, 
the lower layer protection-from-light layer 5 does not become some gate wiring, but this is connected to 
touch-down potential. With the starting configuration, it will be made to a LDD field so that the parasitic 
transistor by the metal protection-from-light layer 5 may surround by the dotted line. Since the potential of 
the protection-from-light layer 5 is usually grounded by immobilization, it is committed in the direction 
which is always going to turn off a parasitic transistor. In order to prevent this, it is impossible to lower the 
high impurity concentration of a LDD field beyond a fixed limit. However, for drawing grace maintenance, 
there is a demand of wanting to lower the high impurity concentration of a LDD field from the present 
condition to about 1/3, with the formation of the large quantity of light in recent years. 
[0020] With the configuration of this invention shown in (A) on the other hand, although the parasitic 
transistor by the metal protection-from-light layer 5 is made like the example of reference, the potential of 
the protection-from-light layer 5 is always kept equal to gate potential through the contact hole GCN. 
Therefore, ON/OFF of the parasitic transistor enclosed with a dotted line synchronize with an ontic thin film 
transistor completely. For this reason, the high impurity concentration of a LDD field can be reduced 
dramatically, and, as a result, improvement in maintenance of drawing grace can be realized. In addition, the 
picture signal Vsig supplied to signal wiring 12 is written in a pixel electrode through the drain field D 
among drawing from the source field S of a thin film transistor TFT. By a diagram, the potential written in 
the pixel electrode is expressed with Vpxl. On the other hand, the potential impressed to the gate electrode G 
of a thin film transistor is expressed with Vg. 

[0021] Drawing 4 is the mimetic diagram showing the connection relation between the gate electrode G and 
the protection-from-light layer 5 for which gate wiring is substituted. While (A) expresses typically the 
connection relation of the operation gestalt shown in drawing 1 and each pixel electrode G is divided per 
pixel, the protection-from-light layer 5 used as gate wiring is continuing between pixels. Electrical 
connection of the divided each gate electrode G is carried out to the lower layer protection-from-light layer 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/3/2006 



JP,2002-057341,A [DETAILED DESCRIPTION] 



Page 6 of 6 



5 through the corresponding contact hole GCN. The deformation of a substrate is increasing as a side effect 
of the multilayering which forms a metal thin film layer and a semi-conductor thin film layer in piles. This 
has had serious effect on the control in the assembly and the mounting process of a panel. It has become 
clear that it is the big factor of substrate deformation to form continuously gate wiring which consists of a 
semi-conductor thin film (2poly) conventionally especially along the longitudinal direction of a panel. On 
the other hand, in this invention, since the gate electrode G which expressed to (A) typically and which 
consists of 2poly like is divided for every pixel, reduction-ization of substrate deformation is expectable. 
Furthermore, since it is not used as wiring like the former, thickness of the gate electrode G itself can be 
made thin. It is possible to lower substrate deformation also by this. 

[0022] (B) is the configuration which also divided the lower layer protection-from-light layer 5 which 
constitutes gate wiring per pixel in addition to the gate electrode G. It has composition which carries out 
electrical connection continuously in the contact hole GCN in which the gate electrode G divided, 
respectively and two lower layer protection-from-light layers 5 per pixel were formed. Since the lower layer 
protection-from-light layer 5 was also divided, it is possible to make substrate deformation still smaller. 
[0023] While (C) divides the protection-from-light layer 5, it forms the gate electrode G continuously 
between pixels. Furthermore, in the case of (D), it has connected mutually in the contact hole GCN in which 
both were prepared for every pixel, holding continuously the gate electrode G and the lower layer 
protection-from-light layer 5. With such a configuration, since a flow is securable on the other hand even if 
one side is disconnected among the conductive layers of a vertical bilayer, the merit that failure does not 
occur as a result is obtained. 
[0024] 

[Effect of the Invention] According to this invention, an improvement of a numerical aperture is attained 
like by the thing which were explained above and for which a protection-from-light layer is used for gate 
wiring. Moreover, double-gate structure whose semi-conductor thin film which serves as a barrier layer of a 
thin film transistor with the protection-from-light layer which serves as gate wiring, and a gate electrode is 
pinched from the upper and lower sides can be realized, and it leads to expansion of the design margin of a 
thin film transistor. For example, reduction-ization is attained in the high impurity concentration of a LDD 
field by considering as double-gate structure, and a thin film transistor with that much little optical leak is 
obtained. Furthermore, it is possible to control deformation of a substrate by dividing the protection-from- 
light layer used as a gate electrode or gate wiring per pixel. 
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314, hy^itxfZftLXm^&Ml 2frbW$l 
«itt/foTV>5. MUM 1 3 ©±«8|««I4, y- h 

T««««*iiMww)i i o trajf-e*) 
z>o &ox, mnm-iJtiT-Mnnmi 4, io®wc 

&JJI©j£7feJi5T*ttffl-f 5r tJwit), 
n.fc«itT-fe5„ SD*>, y-hEHt4«A.tfWS 

*tmmiz*m.frmm (2p o i y) i4fc-cw**n 

ftWl-SSI***l/«. HSb^ttl 3©±{ffl«&<4, 

y-MMGi»*lMI (2po ly) 14fc 

[0 0 1 6] Il2f4, B 1 l-^LfcX-Xj^jftoTS 
£-Lfc-#©S«i, 2<t, C©WBtfc««p*nfc«* 

14, #W*^Strtl-r««« (ttlftttff) 6«:#LTH 

So 

[0017] tisi©s« 1 o$immTmm%m 5 
*f±T3.r/w«5s©y-Mi*i o©±ii, y-Ms&# 

Btl lSr^"Ury-h««GSrBUfchy^y-h«jt 
mmm&l 314, T{H©¥»fc*8tl Oi, ±«© 
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¥ttflcKKi 4i, PMftDlBfcftfcaftfcy- Hfiftflt 

1 1 txm&zfix^z* mfrhnbfrnmx^ 

JBt(2poly) 1 4-C«fifc*il-CV^<5. «<5#J*«r* 
h 9 VS?* ^Stf** SbS* 1 3 14, JIfflKfMR 

2^§l£fcbL««l 2C*S^$^TV^5. r*tib©<f 
#E*ll 2&tf§l£tt!Lmffil 2CI4T^5=5?AA>Pj 

10 ©±i;:j4, ±JHE%M4tfj*jft£;h.-cv*s. 
**»®T'J4^3feS:ii»r-r2>^©]ifi3t^J4, 

13 , *©>i-*^JB-©i»«JI t try- hKfftKittffl s 

try- hBj»fcttffi*iis«i«-et 

iv\, #0>Jff4, MtSSfil 3©±««*I43^** h 
*-/uCCN£^L-C§l£liiLA;^l 2 Cfc.*«SSftL 
t^5. H^C©§l#mL-mfill 2Cf4=>-^^ h*- 
20 yUMCNSr^Lr±®jS3tJB4^®^^L.-CV^5 0 r. 

IP Sits. HK±Jia3tJl4ttfiyBJBtT«i3-h.r*sD, 

[0 0 18] 3l#j^#B2^#^LT*« H B B ^*^«© 

Mit&^^pj-rsc *m£km^mm\*. Bftoutt* 

LTEV^fcSj-S-Lfc— »»3S«l, 2i, r©F^^(c« 

©*« 1 ic»Ev^fcftai-5**©«-§-i!ifc 1 2s.tj«y 

-T5o #®^I^I4, />*< £<bH*mi££, r^?riE«) 
G{4, ^-©*Sgi:»4ll*5m-©3l«gl 4X*tetiL 

•T5 0 *ux, y-Ma»{^ffli-5m-©«®sty 

40 -h«KGfc*S«-©aMtJli 4 i:*#Si3g|*3t?=v 

M-Cf4, »Ih7^^S:±T©il^lo 
36fRi-5-Ji©3imi-e^b, tf-#©i!g7fc«5£Sf?- 

■tl l«r±T-*)-©ttffi (10, 14) -t&khltmihm 
il 3Sr#B*t»fi8U ±T-*r©«ffi©-^7>5y- 
h««GSr1f^-t-sm-©*«Hl 4fc|SIJIK*6«U!: 
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[0 0 19] H3H\ -«*#©*Miia*«:*+#ta;BI 
T-fcSo (A) ia*«^<D|UKSr^U, (B) fi#%#J 
Sr*:bLTH5. Sf (B).0##^JT'&?)i4S, iftJS 
TJi*36Ji5*sy-hBI!l©— aJtfto-Cfefe-f^ 

(i<, m«rl*C*Ki, LDDWo^Itlr-S 

*flsi-#v \ m&<iLMft<D&\a* l d Dii(o^$ 

So 

[0 0 2 0] (A) K*Lfc*«WO«iai-CB v # 
#fiH|«!:ll#lw^JRj£3tS5lwJ:5ar^ h7^^ttt? 

^iih^V^x^ir^HItS. ::©&, L 

DD««©^««»ai***iw^fi«^riB-e*>9, *©*»= 
1 2(c#t^$ti7tii^f#v s i. gtenmb 1 ?^** 

TFT©V-^ffl«S^f, KWVffi«D«r:frLTBs!l 

H-ett, B*«ffiu:*#i££;ftfc 

[0 0 2 1 ] 0411 y-h«ffiGi, ^-hBRfctt 

(A) ii s HH!i*Ufc*16»1i©«a!H«Sr«W:W^ 
*frLfcfc©-C*>»K #Bi!?WSGtfSBsfHiMjL-C#»f$ 

h*-A'GCNS:*UTTJiaE3fcJi5K«ftSa« 

^^mitmmmtLx. uoo*> 

«rfc, (2 p o 

1 y) *»645^-hElllS:/<*/u©«»ffiifc»o-Cjl 

srtasfijWL-o^. ^jiicaru *^BJT*ti (a) 
<ow- hmmGB ftnmm :r±o 
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[0 0 2 2] (B) tt, y-h*«G(iiP^, y-M2 

fe^o *ft«i#»3;ft.fcy-h*«G&trFJi**Ji 

[0023] (o Mftm5&#m-rz-?>. v- 
hmmG&mmmx-mwimmi&vx^z. hic (d) 

M#£BSif&t;:t3ttfc h*-/PG 

iroitio^-^^BriUTt,, t&jjxmmzm&x- 

[0 0 2 4] 

- h *it i -T 5 w £ -C L D D«J!$©*«*Bij8«£(£Mfl: 
[0ffi©fi!**tftK] 

[01] «»9)l^fl(SiKAS»StC«>«AA(|«7SBg-e 
[0 2] 01 £*LfcftA**£C®fl&tt<)&»rSB|-? 

foSo 

[0 3] BaiaVBB2t*bfc*ft**SElt«)— B*^ 
©^tfH)SS0T*$>So 

[04] *%HKittsftA£^£Ht0n*tt«&X£ji 
[0 5] tt*©«fi**»*©-M*sw-WfffiH-e*> 

5o 

[0 6] fle*©*fi**»«©-«fij**-rspffiH-e*» 

40 S 0 

[0 7] V3lMMQ*£tt4b8MK&®nff&^-* r ? 
[#-f§-©sfc9i] 

5 • • • m%m (y- hg28o » i o • • • 

1 2 • • • <t ■zmm, i3 - ■ • 1 4 ■ 

. • ^m»mm. g • • • y- hnim 



4*692002-57341 (P2002-57341 A) 



(8) 




[£32] 




1 Sffi 



^^2002-57341 (P2002-57341A) 





ft 111 2002-57341 (P2002-57341A) 



(10) 
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F*-A(#%) 2H092 JA25 JA34 JA40 JA41 JA46 
JB51 JB54 JB68 KA04 KA05 
NA07 

5C094 AA10 AA15 BA03 BA43 CA19 
EA04 EA07 EB02 EB05 ED 15 
FBI 4 

5F110 AA30 BB01 CC02 DD03 EE09 
EE30 HL03 HM15 NN03 NN44 
NN46 NN73 
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